Background: A cluster randomized trial of a pay-for-performance (P4P) scheme was implemented in Afghanistan to test whether P4P could improve maternal and child (MCH) services. Methods: All 442 primary care facilities in 11 provinces were matched by type of facility and outpatient volume, and randomly assigned to the P4P or comparison arm. P4P facilities were given bonus payments based on the MCH services provided. An endline household sample survey was conducted in 72 randomly selected matched pair catchment areas (3421 P4P households; 3427 comparison).The quality of services was assessed in 81 randomly sampled matched pairs of facilities. Data collectors and households were blinded to the intervention assignment. MCH outcomes were assessed at the cluster level.
Introduction
Performance-based financing for health services has become popular with international donors as an effort to achieve the Millennium Development Goals (MDGs). 1 Pilot projects using a pay-for-performance (P4P) approach, where health workers are paid based on the volume and/or quality of services provided, have rapidly expanded around the world, especially in low-and middle-income countries, yet without a similar growth in the empirical evidence base. 2, 3 Afghanistan started its own P4P programme with support from the World Bank (WB) in 2010 as a means of increasing coverage and quality of priority maternal and child health (MCH) services, covering about one-third of the country. This paper reports on the main outcomes of a large-scale cluster-randomized trial of P4P that ran between September 2010 and December 2012. Afghanistan has made impressive gains in the delivery of a Basic Package of Health Services (BPHS) since 2003, though concerns remain about the low level of coverage and quality of MCH services. 4 For example, use of modern contraceptives in rural Afghanistan had increased over 3-fold, from 5% in 2003 to 16% in 2006, antenatal care (ANC) use increased from 5% to 32% and the proportion of women who delivered with a skilled practitioner rose from 14% to 19%. [5] [6] [7] Encouraged by the P4P experiences in Cambodia and Rwanda, 8, 9 the Ministry of Public Health (MOPH) decided to test the approach in Afghanistan's growing health system, where non-governmental organizations (NGOs) and the MOPH each provide the BPHS in entire provinces. Afghanistan had previously tested performance-based contracts and other contracting mechanisms to deliver BPHS during 2004-08. Contracting methods gained greater improvements in health services compared with noncontracted areas, but the bonuses were small and not given to health providers. 10 Contracting and incentives addressing equity concerns have shown that providers have autonomy to innovate and stimulate demands in various ways, including recruiting more CHWs. 11 The P4P intervention's specific objectives were to increase key MCH service coverage (by addressing low motivation of providers and poor quality of patient-provider interactions), make services more equitable, improve the motivation of health workers, and raise patient satisfaction and the technical quality of BPHS services. The P4P was applied at the health facility (HF) level, making cluster-randomized trial an appropriate design, with HF defined as the cluster, and population estimates of MCH services measured in each facility's catchment area.
Methods

Intervention design
P4P bonuses were provided quarterly to health workers, based on the volume of nine health services at each facility reported through the Health Management Information
Key Messages
• Despite high expectations, pay for performance (P4P) incentives to improve maternal child health services do not always work as intended at the population level, as demonstrated in the Afghanistan P4P intervention.
• P4P is intended to improve health worker motivation and satisfaction, but this did not occur in the Afghanistan study.
Despite this, the P4P still had a positive effect on health worker behaviour related to improvements in three measures of technical quality of care at outpatient facilities, although the intervention did not have any impact on any of the other 17 measures of quality at health facilities that were less directly under health worker control.
• The inattention to demand-side factors and difficulty in communicating to health workers about the intervention may have undermined the potential effects of the P4P intervention. More attention needs to be given to these factors in the design, management and implementation of P4P programmes.
• More work is needed to understand the relationship between P4P incentives and its effects on health worker motivation and behaviour. A more sophisticated understanding of organizational culture, leadership, management and psychology are needed rather than a simple expectation that more money will result in better performance.
System (HMIS) ( Table 1) , with additional annual payments also made based on two measures of equity of service provision, a balanced scorecard that addresses quality of services, and contraceptive prevalence rates (CPR) in HF catchment areas. Funds to the health workers were channelled through the NGOs managing those facilities, and paid on top of their regular budgets. The NGOs' central offices retained 10% of the performance payment. The total amounts paid were adjusted by a quality score based on a National Monitoring Checklist (NMC), which was assessed quarterly by an independent team of provincial MOPH officers and consisted of items related to equipment functionality, drug availability, quality of medical charts and number of households visited by CHWs. Each NGO negotiated with the MOPH to adjust their payment based on their baseline conditions and expected improvements, with an intention to account for the differences in insecurity and geographical inaccessibility that vary by facility. Health facilities submitted monthly reports on the volume of services provided, which were verified quarterly by independent monitors, record-matching and random home visits of patients reported as service users. Systematic audits of 1100 HF visits verified over 95% of the medical records used for payments, and random sampling of over 29 000 household visits based on medical records verified 89% of the reported services. The NMC reports were submitted directly to the MOPH. The MOPH's independent unit authorized quarterly payments after result verification, usually with a 1-month lag at the end of each quarter. HF managers distributed the performance incentives in their own way, which included giving individual bonuses proportional to the health worker's salary, giving them in equal amounts to all staff, or giving them based on their determination of an individual's contribution to the performance indicators. The bonus amounts paid were about 6-11% above their base salary in 2011, and increased to about 14-28% in 2011, depending on the health worker's cadre. The increase was made in response to complaints about the level of the bonuses. Payments were incorporated with the regular pay checques, and communication of the bonus amounts to health workers was left up to the NGO and facility managers.
Randomization and masking
Following an initial 3-month pre-pilot phase in June 2010 in two provinces, the P4P was rolled out sequentially between September and December 2010 to 11 of 34 provinces chosen by the MOPH in consultation with the WB and representing different areas of Afghanistan (see Figure  1 ). All 442 BPHS health facilities were stratified within each province by facility level, matched according to the average number of outpatient visits per month, and then randomly assigned to the P4P or comparison arm. The comparison arm's facilities provided care as usual without bonuses. NGOs managing facilities were contracted by the MOPH to provide services throughout a province, thereby International Journal of Epidemiology, 2016, Vol. 0, No. 0managing both intervention and comparison sites, potentially preventing 'contamination' of P4P to comparison sites. The MOPH, in consultation with the WB, did the randomization. There was no masking of the health workers or managers due to the nature of the intervention, though the intervention was not advertised to the public. Population level outcomes were assessed through household surveys, with a baseline survey conducted in late 2010, and an endline survey in late 2012, 23-25 months after the initial rollout of the P4P scheme, varying by province and at the planned end of the study. The baseline surveys provided information to the MOPH about health conditions in the study area, and demonstrated that the P4P and comparison areas were similar with respect to study outcomes and demographic characteristics at the beginning of the trial (results in the Appendix, Tables A1 and A2, available as Supplementary data at IJE online). This paper uses the endline data. Both surveys used the same multi-stage probability-sampling scheme, with the same HF pairs as the primary sampling unit. In all, 72 matched HF pairs were randomly selected from the nine provinces that were safe enough for the data collection team to conduct the household survey in 2010. Two villages were randomly selected from all villages in each HF catchment area (catchment areas are contiguous and cover the entire population); a household listing and map were created prior to the survey, from which 24 households were randomly selected per village, with respondents comprising the head of household and each woman aged 12-49 years. Equal cluster sizes were assumed. On average, each HF provides services to about 10 villages, with an average size of 250 households per village, and an average household size of seven people. A total of 6908 households were interviewed in the endline survey, including 8162 ever-married women aged 12-49 years and 7821 children under the age of 5 years. Women who delivered in the previous 2 years were used for assessing ANC, delivery and postnatal care (PNC) services, and children aged 12-23 months were used for immunization coverage. The recall period for outpatient services was 2 weeks. After the baseline survey, it was found that for the most conservative indicator, pentavalent 3 coverage among children aged 12-23 months, the sample size had 98% power to detect the desired effect size of 0.2 at significance level of 0.05, compared with an ex ante estimate of 84% power.
HF level effects were assessed through an HF survey in late 2012, implemented in the same 72 randomly selected matched pairs of health facilities used for the household survey and an additional 9 pairs of health facilities from the same provinces randomly selected as part of the annual Balanced Scorecard assessment of BPHS facilities across the country. [12] [13] [14] The Balanced Scorecard assessments included structured observation of the HF, interviews with 560 randomly selected health workers and observations and exit interviews with a random sample of 1468 patients. Trained interviewers, who were masked to type of site, completed both surveys that were pre-tested, translated and back-translated for consistency. Verbal informed consent was taken from all participants, and institutional review board approval was obtained through the Afghanistan MOPH and Johns Hopkins University.
Outcome measures
The primary population-level outcome measures were identified before the trial, to represent important health services related to the MDGs 4 and 5. The measures were linked to the performance payments: contraceptive prevalence; proportion of deliveries with at least one antenatal care visit; proportion of deliveries with a skilled birth attendant; proportion of births with at least one postnatal care visit in the first 6 weeks; and proportion of children aged 12-23 years with pentavalent3 vaccination. Two measures of equity of service utilization: concentration index of institutional delivery; and concentration index of outpatient visits of children under 5; were calculated by standard methods 15 using a standardized wealth index for each province following the Filmer and Pritchett method. 16 Other outcome measurements were made at the HF level using indicators from the Balanced Scorecard for the BPHS delivery, details of which are described elsewhere. [12] [13] [14] In 2012, the Balanced Scorecard had 20 indicators covering five domains of quality of care: Client and community perspectives, including an index of overall client satisfaction and perceived quality of care; Human resources perspectives, including a health worker satisfaction index and health worker motivation index; Physical capacity of HF inputs (drugs, equipment, infrastructure); Quality of service provision, measuring four processes of care; and Management systems (see the 2012 National Balanced Scorecard Report, available as Supplementary data at IJE online).
Statistical analysis
Analysis was by intention-to-treat at the cluster (HF) level using Wilcoxon matched-pairs signed-ranks testing for non-normally distributed continuous or binary outcomes and paired t-tests for normal continuous outcomes. P-value was set at the 0.05 level before analysis. Household survey data from two villages of the same facility formed a single cluster. The HF (our primary sampling unit) was treated as a single cluster, with analysis performed in STATA TM (version 12). 17 Because there were no differences between the intervention and comparison populations at baseline with respect to the main health services outcomes or key socioeconomic and demographic characteristics, we used the endline results to compare intervention and comparison arms. 18 Cluster-level analysis was done by collapsing data in each cluster and constructing a relevant cluster level statistic which was used to estimate the Wilcoxon matched-pairs signed-ranks test to assess differences between the P4P and comparison samples. 18 Randomization assures that the resulting summary measures are statistically independent, thereby eliminating the need for adjustment for clustering effects. For randomized controlled trials (RCTs), conducting analysis at the same unit as the unit of allocation is considered to be the 'gold standard'. 19 To further account for unmeasured factors that could influence the outcome during implementation, we conducted a multiple regression analysis to assess difference-in-differences between baseline and endline in the intervention and comparison sites (see Supplementary data, available at IJE online).
Role of the funding source
The trial was implemented by the MOPH. Johns Hopkins University was a third-party evaluator appointed by the MOPH. MOPH staff participated in field supervision of data collection activities, but had no other role in data collection analysis, manuscript preparation or submission.
All authors had full access to the study data and take responsibility for data integrity and accuracy of data analysis. The corresponding author had final responsibility to submit for publication.
Results
Population level impact
The key characteristics of the households sampled are shown in Table 2 , demonstrating similar demographic and economic characteristics between intervention and comparison areas.
Results of the five key MCH service coverage indicators and two equity indicators are shown in Table 3 . The P4P had no substantial impact on increasing the coverage or equity of the targeted MCH services at the population level. Although contraceptive prevalence, skilled birth attendance and postnatal care coverage increased from baseline levels, the levels were still low, with no difference between the P4P and comparison areas (see Table A3 and Figures A1 and A2 , available as Supplementary data at IJE online). The difference-in-differences analyses were also similar, though there was a decline in pentavalent3 coverage in the pre-post period compared with the comparison areas (À5.7%, P 0.01). P4P did not have an effect on the equity of care use. The concentration index for equity of institutional delivery was above 0.10 in both arms of the International Journal of Epidemiology, 2016, Vol. 0, No. 0trial, indicating that wealthier women were more likely to get institutional deliveries than poorer women.
HF level impact
The P4P intervention had a positive impact on three measures of quality of service provision at BPHS facilities, but did not have an impact on any of the other 17 Balanced Scorecard indicators (Table 4 ). P4P providers spent more time with patients, conducted more complete histories and physical examinations and provided more counselling to patients. The P4P was intended to increase health worker motivation, yet indices of motivation and job satisfaction were same in both groups. P4P had no impact on client satisfaction, perceptions of quality of care or level of community involvement.
Discussion
An emerging body of evidence indicates that use of performance-based incentives can be an effective way to improve health services. especially in low-and middle-income countries. 3, [8] [9] [10] 20, 21 However, the entity targeted (individuals vs organizations), size of incentive payments (absolute amount and relative to existing salary), frequency of payments, the number and type of included performance measures, definition of performance (absolute, relative, improvement), intra-facility distribution procedures, verification process and other aspects of these programmes vary widely from country to country. 3 Thus, the more relevant question is not whether P4P programmes work, but what circumstances and design characteristics may impact on their effectiveness. The minimal effects found in our study point to some of the pitfalls in the design and implementation of the P4P programmes, consistent with the emerging evidence from other studies. 22 Problems with implementation likely dampened any potential effect. The scheme was rolled out in phases, but there were some delays, particularly with the initial payments. Based on the health workers surveyed, only 37.9% of health workers in the P4P sites recognized that they had received any payment from the P4P intervention, although 86.7% reported that the P4P HF had received performance payments (see Table A4 , available as Supplementary data at IJE online). In fact, payments were made with their regular salary payments, but the amounts of the bonuses were not separately identified. Payments were directly deposited into people's bank accounts for the first time (previously staff were paid in cash), and levels of performance were not communicated to them on a consistent basis. However, there was communication from health workers to the MOPH to prompt an increase in payment levels in late 2011, suggesting that the MOPH was concerned that the level of incentives was not enough to produce the desired changes.
The community and HMIS verification analysis suggested that there was no major manipulation of the payment triggers by the health facilities, suggesting that the reporting of results for payments was likely to be largely genuine (see Supplementary data available at IJE online). It is still possible that there was insufficient time for the P4P intervention to have an impact at the population level, as there was only a 23-25 month period between the endline household and facility surveys and when the intervention began depending on the rollout in the respective provinces. However, previous experience with contracting in Afghanistan showed that substantial changes in Balanced Scorecard indicators of the delivery of the BPHS could occur within 1 year. 10 The matched pair cluster randomized trial design also minimizes the potential for other factors to affect the P4P intervention group differently from their comparison groups. There were 72 matched pairs. Statistical significance tested using Wilcoxon matched pair signed-ranks test. 95% confidence intervals (CIs) were calculated using paired t-tests.
ICC is the intracluster correlation coefficient indicating the degree of clustering of observations at the cluster/village level.
The other likely explanation lies with the design of the intervention itself. The theory of change for the P4P intervention involved the simple assumption that paying health workers on this basis would make them more motivated to be more productive and provide better quality of care. It was then expected that better quality of services would lead to increased client satisfaction and demand for services, which would result in an increased use of critical child and maternal health services. The rationale for why such a change would also occur in a more equitable manner was never clear except that health workers were going to be incentivized to provide care equitably. The results suggest that the linkages between payment and motivation of workers to improve targeted services require more finely-tuned understanding of human motivation, as well as more sophisticated approaches to managing organizations and individuals beyond performance payments (e.g. taking into account organizational culture, leadership, management and psychology, among other things).
In management sciences, there is a greater scepticism about the powers of incentive payments and their less than direct effect on motivation and performance. 23 Deming's theory of 'Pay is not a motivator' suggests that monetary or other incentives are not sufficient to initiate or sustain changes related to service delivery and utilization. 24 Rewards can be considered 'temporary motivators' and sustenance requires that employees are intrinsically motivated, which is further linked to the type of work and the way any job has been designed. Hackman and Oldham's research on job characteristics showed that jobs with higher task identity, skill variety and task significance elevate psychological states (meaningfulness of work) and are often linked with higher performance. 25 The study findings suggest that mechanisms hypothesized for the P4P intervention to change provider motivation and community demand did not occur, even if there was some improvement in the technical quality of care provided by health workers. Using 20 indicators to assess the quality of care would suggest that by chance one of the indicators would demonstrate a difference with a P-value < 0.05. Finding three indicators with P < 0.05 all in the same domain, comprising clinicians adhering to process of care standards, suggests this is a real change in this domain. However, the P4P sites were unable to translate the extra resources to change other aspects of quality of care or increase the coverage of health services.
The lack of more explicit attention to demand-side considerations of the population is the most glaring flaw of the approach. There was no component of the intervention designed to raise awareness or create demand in the communities, nor were there interventions designed to enable health providers to understand the barriers faced by the communities they serve or effectively engage in raising demand for MCH services. Unlike other trials, there was no CHW component. Future research is needed to understand how health care organizations can overcome barriers to utilization of health services and promote healthy behaviour.
The Rwanda P4P evaluation concluded that the largest effects are observed for services over which the provider has greatest control or which require least effort on the part of the provider, and for which facilities receive largest financial incentives. 9 Population-level effects, such as coverage for antenatal services or child immunization, also depend on patients' health-seeking behaviour. Without addressing demand-side constraints, it may be difficult to increase utilization of health care services substantially. A study evaluating a two-phase conditional cash transfer programme in Nicaragua was designed to address poverty by making cash transfers to poor rural households, conditional upon the children in these households attending school and making visits to preventive health care providers. The demand-side incentives (monitoring and enforcing compliance) were complemented with supply-side incentives through a performance-based scheme. The results suggest that a welltargeted strategy of supply-side performance incentives could, on its own, be enough to achieve and maintain high levels of health care service use among poor rural populations, as seen by the improvements in immunizations and growth monitoring and reductions in stunting. 21 The Afghanistan experience suggests that there is a need to identify where the most important bottlenecks to service use are. Conditional cash transfers directed at households or patients can stimulate demand and could complement supply-side financing, as seen in India, Uganda and Brazil, to promote institutional deliveries and improve antenatal care. [26] [27] [28] In Rwanda, P4P included CHWs to promote outreach to communities. 9 Including CHWs should be considered if this approach is to continue in Afghanistan. For P4P to continue as an approach to improve MCH services, effort is needed to ensure that the beneficiaries both benefit from and understand the reason for their bonuses. P4P may be effective in some places but does not replace the critical need to enhance the broader leadership and management capabilities of health services organizations and to understand and address issues concerning demand for services and barriers faced by communities and households.
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